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THE DECOMMISSIONING OF A TRITIUM-CONTAMINATED LABORATORY

Johmny R. Harper and Raymond Garde
Los Alamos National Laboratory
Los Alamos, New Mexico, USA

ABSTRACT

A tritium lahoratory facility at the Los Alamps National Laboratory,
Lo:. Alamos, New Mexico, was decommissioned in 1979. The project involved
dismntling the laboratory equipment and disposing of the equipment and
debris at an on-site waste disposal/storage area.

Th> laroratory, constructed in 1953, was in service for tritium re-
search and tabricaticn of lithium tritide components until 1974, The
mijm. freatures of th: laboratory included 25 meters of qgloveboxes and
Borviss, associated vacuum lines, utility lines, exhaust ducts, electro-
dryors, blowers, and laboratory lanches.

This report presents details on the decommissionina , heal th phvsics,
wiile mueegosent, environmental surveillance, and costs for the operation.

INTROMICTI(N

A tritium lulurntm'}’l wae: constructal at the los Alamos National
labxnatory in 1953 tn buxdle kilocurie amwounts of lithiuam tritide com-
ponent.:,  The labwratory was located in the basement of Buildinm 1 in
Technical Area 35 and occupied throe roons designated as A-12, A-12-A, and
A-12-R (Fig. 1), 1t consisted of two qlovebox lines totaling 25 meters in
length (g, 2 and 3) and saveral «qpuipment items such as heat cx-
changers, clectrodryerm, a retriqerator unit, a recombiner, aml a qas
blowm (Fig. 4) that were interconnected with ocopper pipes (Fia, 5). 'The
laboratory had 1ts own air supply and oxhavst stack (Fiq. 6).

M laboratory was retired in 1974 and became a candidate for deoomis—
sioning because the radioanctive contamination and the sole-use oconstruc-
tiom ik it unsuitable for any beneficial occupamcy.

In 1979 th qgqloveboxe: in noom A=120 were ostimated tn contain loss
than 100 curies of residual tritiom oxide contaminat ion cach whercass the
two eloctrodryers and associatad oquipment in room A- 120 were estimateoed
to antain less than 1000 cories of tesidoal tritiim cach, probably in the
form of oxide,  Preliminary anveys indicated nontixed (1m|nm15\ntim of
10" dis/s/an”  inside the glowtoxes and up to 2% dis/s/em’ on twe
laberatory loor and cabinets,



DECOMMISSIONING PROCEDURES

Decommissioning began with the removal of work benches and utility
lines. Existing electrical power was disconnected and temporary power was
provided only to tte lights, exhaust amd ventilation blowers, and wall
outlets to reduce the potential for electrical accidents. Thermal fire
detectors were installed for local alarm and improved notification to the
Fire Department.

A commercially available asphalt aun (Fia. 7) was used to applv tar
undercoatina to the interiors of all gloveboxes & hoods to fix residual
dust and particulate material (lia. §). A S-neter deep pit wes rxcavated
adjacent to the building to provice access to a removable portiom of the
south wall of Room A-12-A. Reinforced ooncrete walls were poured for
shoring in the pit, a plywodd door was installed between the excavated pit
and Room A-12-A, and the top of the pit was ocovered with a removable
roof. All equipment was removed throuah this pit for transfer to waste
disposal.

The removal of the more highly mntaminated equipment items beqan
with the copper pipes (Fig. 9), which weim cut and capped with motal caps=
(Fia. 10). Dhuring this operation, a portable exhauster was uscd. Silicon
rubber adhesive applied to the caje before incertion over the ﬁnmratmi
pipe onds adequately sealed them to prevent rprﬂac‘.inq of eontaminat ion.
After the adbesive had haidennd (1-2 days), roofinag tar \.,{c. applied acne—
rously over the sealed pipe exl. The sections of yipy were placed f{or
disposal in 1.3- by 1.3- by 2.3-m {iberqlass re:nforc;)( pnlycester (FRP)-
coated plywood hoxes. wr

»

The clectrodryers in koom A-12 were stripped 4 accessories and ocon-
necting copper pipes (Fias. 11 and 12). They wore gemoved amd sedaled in o
1.9= by 2.3= hy 3.2-m "Ri~cGated oontainer (Fia. ).

The qloveboxes in Room A=12 wern unbolted hd separated irto manaace-
able sections. Tir scquence of »wermoval can bnfbest undesntond by refor-
ring to FFig. 1. Hoods 11 and 20 wore removed to provide space.  Glove-
hoxes 6 anl 7 were removed as one unit., The 9 <suence was then to transfor
line 25; box 1A; box 1B; line 22; hood 4; b,x 12; hoxes 13, 14, and 14;
line 24; hood 19; and finally qlovelx)xe'-'.i and 18. Glowhox 16 (the
hydraulic press bEox) was cit with a saber sfe into three sections and the
ncparation openings sealed with sheet metal. Putty tape seclod the sheet
metal ankl glovehox odaes. Roofing tar th:n was applied over the entire
seal (Fiq. 14) an] around the windows (Fig 15) ard the metal=sealod qlove
ports.  Plywnod was handed over the weeger portions of the glovehnxes
(Fiqg. 16), =such an windows amd scalod qlo e ports,

e gas blower, three heat excharrers, anmd the recombiner 1t room
A=12-1 were separated, scaled, and placd in 1.9= by 1.3~ by 2.3-m fiber-
qlass—coited plywxxl containers. The ' emainder of the oopgser lines, the
ventilation and exhaunt ducts, ad the exhiunst blower woere removed, and
the hase of the stack that ontered ke A-12-R wini sealnd.



Tile was remover - = the floors in all three rooms. Surveys of the
rocms found up to 500 ‘/s/cm® swipeable contamination. The rooms were
rehabilitated by patchii» holes and painting the walls and reinstalling
tile on the floors (Fig, 1.

HEALTH PHSICS

Workers used protective (anticontamination) clothing for all work,
including coverzlls, qloves, hoods, and booties. Other protective items
used, depending on exposure potential, were the following: (1) a 0.006-
gauge polyvinvl chloride supplied-air suit consisting of a slipover jacket
with sealed~on hoad amd trousers with sealed-on boots (Fig.18); (2)
breathing air from compressors located outside the work area (Fig. 19);
(3) self-contained breathing apparatus; and (4) arm-length plastic gloves.

The highest airborre tritium concentrations about (105 uCi/ma)
nccurred during the separation of the two heat exchangers and the re—
combiner in Room A-12-B. The highest conc?ntratim measured during the
romoval of the electrodryers was 10 uCi/m’, 3 During the removal of the
couper pipes the levels were in the 200 uCi/m” range. In each case the

concentrations lasted only a few seconds.

Workers rsubmitted urine samrles after each potential exposure
operation as well as on a weekly basis, Of the fifteen workers who sub~
mitted routine and special urine samples ecach month over a five nonth
period, seven individuals recceived a measurable exposure. The highest
tutal absorbed dose for the operation was 210 mrem, and the average total
wa: 60 mrem.

Instnumentation included the Johnson Triton Model 7553-B, the Los
Alams National lLaboratory's Model 110 Tritium Sniffer, n Johnson Triton
Mori:l 1053, and a Kannc Chambqr rystom installed on the exhaust stack.

WASTE, MANAGFMUENT

All wastes qenerated by this operation were buried at the Labora-
tory's Radioactive Waste Disposal/Storage Site in a 1.9-m-deep by 3.9-m-
wice by 33-m-lonq trench at the bottom of @ larae burial pit (Fig. 20),
located 8 km from the decommissioning site. Wastes were transported in
plastic-lina! dim trucks covered with tarpgulins. The 183 m” of contami-
nated debris oontaining an estimated 6 x 10° curies of tritiun were placed
in the trench, which was coverod with noncontaminated soll. The pit was
then used to reeoeive other routine low-level solid radiocactive wastes,

ENVIRONMFNTAI, SURVEITIANCE

Thee Laboratory's Fnviromental Surveillance Group monitored the
aperation with Its routine air sampling network®™ and two  additional
n~aite sampling tations,. O of thr an=-site stations (Fig. 21) was at
the excavate pit lw the lase of the stack anxl the othor was nim meters
away. Table 1 presents the resalts of the on-site special air samplers.



The data indicate that some tritiated water vapor wus released outside the
tritium laboratory during the decommissioning. The concentrations,

however, were three to four orders of magnitude less than the NOE airborne
concentration limits for tritiated water vapor (DOE Manual, Chapter 0524).

The Kanne Chamber system installed on the exhaust stack provided a

record of the stack releases. Table II presents tritium release data from
1975 through June 8, 1979.
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TABLE 1
ATMOSPHERIC TRITIATED WATER VAPOR AT ThA-35

Sampling Period

Atmospheric 'I‘ritiatgd

(1979) Sampl er? Water Vapor, pCi/m
april 3 - April 17 A 64 t 10P
B 46 = a
April 17 - May 1 A 270 ¥ 40
B 72 2 12
May 1 - May 15 A 121 t 19
R 9] * 15
May 15 - May 30 A 180 * 30
B 29 ¢ 5
May 30 - Junc 11 A 190 * 30
B 76 2

“dsampler A adjacent to pit ; nampier B at

9-m distance.
sulty + 20,
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TABLE 11

TRITIUM STACK RELEASES

Total (i Volume of Air Average Concentration
Yoar Discharged Dincnarged(m’) ci/m? _
1575 — 2300 TIx 100 "'TZ.LIG"'_B x 10
1976 1700 1.2 x 10% 1.4 x 10~°
1977 790 .1 x 10° 7.1 x 10°°
1978 520 v.C x 10/ 5.3 x 10~°
19792 1300 5.6 x 107 2.9 x 10~"

& incharger coased on dune 8,



Of the 1300 curies released during 1379, approximately 1080 curies
can be attributed to decommissioning activities.

TECHNIQUES AND LESSONS LEARNZD

Use of the portable wventilation system proved to bhe extremely
valuable amd cost effective (Fig. 22). It reduced costs and time by
eliminating the need to use supplied-air suits, which are expensive and
pose problems such as limit 4 maneuverability amd Increased tripping
hazards. Donning and removing of the suits also reduce worker
productivity.

Expanding polyurethane foam was introducerd into some of the wopper
pipes before cutting . The foam displaced tritium gases and created a
filled dead area for pipe cutting. Air suits were not required for cuts
on pipe sections filled with foam.

Roofing tar provided an excellent seal for tritium contamination as
did putty tape amd silicon rubber. Asphalt coating also proved effective
in holding down particulates inside gloveboxes.

A nucleus crew of experienced decommissioners can achieve the most
cost-effective, 3s.afe, amd successful program of decontamination and
decommissioning.”

QosT

One hundred twenty-five working days were required to complete the
project at a total cost of $252 000. Contractor support costs for
manpower and equipment (Table III) costs were $106 850 and Laboratory
support operations costs were $145 150.



TABLE III

SUBCONTRACTOR CRAFT AND

EQUIPMENT USAGE

CRAFT HOURS =79 2-79 3-79 4-79 5-79 6-79 7-79 8-79 Totale
Carpenters 5 39 137 34 16 6 92 377
Roofers § 0 6 6 20
Painters 24 2 168 24 218
Masons 5 7 2 14
Laborers 196 160 224 434 527 361 395 2297
Teamsters 34 2 32 z4 50 7 8 157
Operatory 12 71 18 53 11 5 170
Ironworkers 102 104 66 150 47 469
Tinners 52 138 16 32 12 13 263
Fitters 111 8 10 13 142
Electricians 204 14 20 20 59 &7 390
TOTALLS 4517
EQUITPMENT HOURS

Flat-bed truck 10 15 25
Crane 2 7. 15 19 8 52
Loader 4 8 i2
Dump truck 6 5 7 2R
Forklift 2 2 4
Compressor 7 9
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Fig. 4. Fig. 5.
Ciockwise {rom left corner to Typical copprer piping.
right corner: electrodryer,
heat exchanger, and blower.
Reconmb.iner is in right rear corner.
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Fia. 10. Fia. 11.
Scaling copper pipes wilth metal eaps. Disconnecl ing the electrodryers:.
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